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[57] ABSTRACT 

The present invention relates to a gravure screen and 
method of making the same and particularly to a gra 
vure screen and method of making the same in which in 
the case that a gravure printing plate is made using a 
planographic or relief half-tone positive, the gravure 
screen is combined with the half-tone positive. 

Transparent or opaque lines of the gravure screen in 
accordance with the present invention are formed by 
irregular patterns, and the presence of this irregularity 
does not cause to form a moire pattern even if the gra 
vure screen is combined with the planographic or relief 
half-tone positive formed by regularly aligned dot pat 
terns. 

It is therefore possible to combine the gravure screen of 
the present invention with a half-tone positive of any 
screen angle, and a gravure printing plate can be made 
by only one gravure screen even in a plurality of half 
tone positives having different angles. 
In addition, the gravure screen of the present invention 
can be used in the conventional gravure process, and 
even if a design having regular patterns is present in an 
original, the moire does not occur between the design 
and the gravure screen. 

3 Claims, 34 Drawing Figures 
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GRAVURE SCREEN AND METHOD OF MAKING 
THE SAME 

BACKGROUND OF THE INVENTION 

In order to carry out gravure printing, it is generally 
necessary to provide so-called banks adapted to form 
independent ?ne recesses for holding ink on the surface 
of the gravure printing plate. It isv well known that the 
banks adapted to form such ?ne recesses are formed by 
the use of the gravure screen. In general, the gravure 
screen has a number of independent opaque ?ne dots 
regularly aligned. If such a gravure screen is used to 
perform printing of more than two colors, the moire is 
liable to occur. 

Also, there has recently been proposed a method for 
performing the gravure printing by use of a plano 
graphic or relief half-tone positive. 

In a planographic or relief half-tone positive, the 
opaque dots are independent in the light portion to the 
middle tone portion but these dots are in contact with 
each other or superposed one above the other in the 
middle tone portion to the shadow portion. 

Accordingly, in the case that the planographic or 
relief half-tone positive is used to make a gravure print 
ing plate, the gravure screen is combined and used to 
prevent the flow of ink even in the middle tone portion 
to the shadow portion. Even in such a process as de 
scribed, the moire sometimes occurs between the half 
tone positive and the gravure screen. 

It is known that the moire between the half-tone 
positive and the gravure screen is based on the interac 
tion between the regular alignment of the dots of the 
half-tone positive and the regular alignment of the pat— 
terns of the gravure screen. 
On the other hand, in the case of multi-color printing, 

a plurality of half-tone positives corresponding to vari 
ous colors are necessary, and the aligning angles of the 
dots of these half-tone positives are different from each 
other. The reason is to avoid the formation of the moire 
between the half-tone positives, and thus the aligning 
angles of the dots of the half-tone positives are selected 
in such a manner that the moire is most imperceptible. 

In general for foregoing reason, to render most im 
perceptible the moire pattern between the half-tone 
positive and the gravure screen in the case of multi— 
color printing, the gravure screen of thevscreen angle 
adapted itself to the aligning angle of the dots of the 
half-tone positive (the screen angle of the half-tone 
positive) is combined with the respective half-tone posi 
tive. Therefore, in the case of the multi-color printing, 
gravure screens in the number corresponding to the 
number of colors to be printed are prepared, or a gra 
vure screen having a greater size than the exposure area 
actually required is used, the gravure screen being ro 
tated so as to have a screen angle suitable for the respec 
tive half-tone positive. In the case of the former, there is 
a disadvantage in that a plurality of expensive gravure 
screens are necessary, and in the case of the latter, there 
is a disadvantage in that a gravure screen greater than 
the required exposure area is necessary. 

Accordingly, the development of the gravure screen 
having no disadvantage as noted above has been ex 
pected. 

Furthermore, where the design having regular pat 
terns is present in an original even in the conventional 
gravure process, the moire sometimes occurs between 
the design and the gravure screen. Thus, the develop 
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2 
ment of the gravure screen which forms no moire pat 
tern as noted above has also been expected. 

BRIEF DESCRIPTION OF THE PRIOR ART 

In the past, various methods have been proposed to 
prevent the formation of moire patterns between a half 
tone positive and a gravure screen. For example, the 
U.S. Pat. No. 4,158,567 speci?cation discloses a method 
in which a gravure screen is not formed in the light 

‘ portion to the middle tone portion. In this method, 
however, when the gravure screen is exposed a nega 
tive is necessary, and in addition, when the half-tone 
positive is printed, the half-tone positive must be regis 
tered with said negative. 

Further, the method of using a sand-grained screen in 
place of the gravure screen is also disclosed in U.S. Pat. 
No. 2,096,794. However, this sand-grained screen suf 
fers from disadvantages in that it normally has a coarse 
ness of approximately 100 l/ inch which causes an incon 
veniently rough feel during actual use and individual 
cells have a great difference in their area, which is liable 
to produce unevenness. 
Moreover, a gravure screen is disclosed in British 

Pat. No. 974,884 speci?cation to prevent the formation 
of the moire pattern possibly formed between a half 
tone positive and a gravure screen. It seems that if the 
gravure screen disclosed in said British patent is used, 
the formation of the moire pattern can be prevented and 
the individual cells have no great difference in their 
area. However, the pattern of this screen comprises the 
repetition of patterns per unit. Further, it is necessary 
for the transparent lines of the gravure screen disclosed 
in said British patent to have plural kinds of angles 
including all the screen angles of a plurality of half-tone 
positives used. Thus, in the case that the screen angle of 
the half-tone positive is predetermined, this gravure 
screen is useful, but in the case where half-tone positives 
having different screen angles have to be used, the other 
gravure screen including an angle suitable for the half 
tone positive must be used. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an illustration of a pattern of segments of 
transparent or opaque lines for a conventional gravure 
screen. 

FIG. 2 is a partly enlarged view of the gravure screen 
shown in FIG. 1. 
FIG. 3 is an illustration of a modi?ed pattern of the 

segments of lines in FIG. 2. 
FIG. 4 is an illustration of a quadrilateral pattern in 

which a position of each intersection of a regular quad 
rilateral pattern as shown in FIG. 1 is irregularly dis 
placed. ' 

FIG. 5 is an alternative quadrilateral pattern in which 
a position of each intersection of the regular quadrilat 
eral pattern is irregularly displaced. 
FIG. 6 is an illustration of a pattern in which two sets 

of a group of straight lines having a number of straight 
lines aligned parallel to one another and in equally 
spaced relation are intercrossed orthogonal to one an 
other. 
FIG. 7 is an illustration of a pattern in which two sets 

of a group of straight lines having a number of straight 
lines aligned parallel to one another and in irregularly 
spaced relation are intercrossed orthogonal to one an 
other. ‘ 
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FIG. 8 is an illustration of a pattern in which two sets 
of a group of straight lines having a number of straight 
lines aligned parallel to one another and in equally 
spaced relation are diagonally intercrossed. 
FIG. 9 is an illustration of a pattern in which three 

sets of a group of straight lines having a number of 
straight lines aligned parallel to one another and in 
equally spaced relation are intercrossed orthogonal to 
one another and diagonally to one another. 
FIG. 10 is a view for explanation of the restriction in 

the case that the position of each intersection of the’ 
pattern shown in FIG. 6 is irregularly displaced. 
FIG. 11 is an illustration of a modi?ed pattern of the 

pattern in FIG. 6. 
FIG. 12 is an illustration of a modi?ed pattern of the 

pattern in FIG. 7. 
FIG. 13 is an illustration of a pattern in which the 

positions of intersections of the regular quadrilateral 
repetitive patterns are irregularly displaced, after which 
only lines corresponding to longitudinal lines of the 
regular quadrilateral are joined. 
FIG. 14 is an illustration of a pattern in which dots 

irregularly displaced which have been used to form the 
FIG. 13 pattern are longitudinally and laterally joined. 
FIG. 15 is a view for explanation of the actual gra 

vure screen based on the pattern of FIG. 13. 
FIG. 16 is an illustration of a starting line vector. 
FIG. 17 is an illustration of a pattern of a segment of 

a line bended irregularly with a number of movable 
vectors made to continue. 
FIG. 18 is an illustration of an example of an original 

pattern used for the gravure screen formed by the pat 
tern of a segment of a line bended irregularly with a 
number of movable vectors made to continue. 
FIG. 19 is a view for explanation of the state in which 

a numbr of starting line vectors are aligned in a prede 
‘termined spaced relation. 

FIG. 20 is a view for explanation of the alignment of 
a number of patterns of segments of lines irregularly 
bended with a number of movable vectors made to 
continue. 
FIG. 21 is an illustration of an example of an original 

pattern for the gravure screen in accordance with the 
present invention. 
FIG. 22 is an illustration of an example in which 

when the pattern of FIG. 21 is the gravure screen, a 
small cell portion is eliminated or an extremely small 
cell results. 
FIG. 23 is a view for explanation for calculating an 

area of an irregular quadrilateral. 
FIG. 24 is a view for explanation of the state in which‘ 

the group of irregularly deformed quadrilaterals are 
restricted in area. 
FIG. 25 is an illustration of a pattern in which the 

area in FIG. 24 is restricted. 
FIG. 26 is an illustration of a graphic representation 

showing the distribution state of irregular polygonal 
areas shown in FIG. 5 and the distribution state of the 
irregular polygonal areas to which area restriction is 
made shown in FIG. 25. 
FIG. 27 is an illustration in which in the pattern 

shown in FIG. 4 those portions where the lengths of the 
segments of lines between the respective intersections 
are shorter than the determined length are indicated by 
the dotted lines. 
FIG. 28 is an illustration of a pattern in which the 

segments of lines shown in FIG. 14 are provided with 
cutaway portions. 
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FIG. 29 is an illustration of a pattern in which the 

segments of lines shown in FIG. 18 are provided with 
cutaway portions. 
FIGS. 30 to 32 illustrate further examples of patterns 

in which the segments of lines shown in FIG. 14 are 
provided with cutaway portions. 
FIG. 33 is an illustration of a pattern of the gravure 

screen based on a pattern wherein in the pattern of FIG. 
14 only the segments of lines corresponding to the 
group of longitudinal straight lines likewise FIG. 13 are 
joined to one in which cell portions are subjected to 
combination process so that the area of the cell portion 
is within a predetermined range. 
FIG. 34 is an illustration of a pattern in which the 

segments shown in FIG. 14 are divided, each of the 
divided segments of lines being irregularly rotated. 

DETAILED DESCRIPTION OF THE 
‘ INVENTION 

The present invention provides a new gravure screen 
which is entirely different from the aforementioned 
known gravure screen, as a gravure screen which can 
prevent the formation of moire pattern. 

Generally speaking, the known gravure screens so far 
are of the negative type and the positive type. 
The positive type gravure screen comprises continu 

ous segments of transparent lines and opaque portions 
surrounded by the segments of transparent lines, and the 
negative type gravure screen comprises continuous 
segments of opaque lines and transparent portions sur 
rounded by the segments of opaque lines. 
The present invention may provide a gravure screen 

of either positive or negative type as described. 
Generally, in the gravure screen, transparent portions 

and opaque portions are formed on a substrate such as 
glass plate or a plastic ?lm. For the substrate for the 
gravure screen of the present invention, the substrate as 
described above is suitably selected for use. 
The most general gravure screen heretofore used has 

a pattern in which as shown in FIG. 1, a number of 
segments of longitudinal transparent or opaque lines (1) 
and a number of segments of lateral transparent or 
opaque lines (2) are intercrossed. In the case of the 
positive type gravure screen, the longitudinal and lat 
eral segments of the lines in FIG. 1 are transparent and 
the dot of the cell portion (3) therebetween is opaque. In 
the case of the negative type gravure screen, the rela 
tionship between the transparency and the opaqueness 
is reversed. 
The gravure screen in accordance with the present 

invention has a totally irregular pattern instead of the 
regular pattern as mentioned above. 
That is, in the gravure screen of the present invention 

which includes a number of segments of transparent or 
opaque lines provided on the substrate, those other than 
the aforementioned segments of lines being opaque or 
transparent, the above-mentioned number of the seg 
ments of transparent or opaque lines comprise irregu 
larly bended straight lines and/or irregularly curved 
smooth curved lines. The above-mentioned irregularly 
bended straight lines or irregularly curved smooth 
curved lines in the present invention are ones in which 
a number of segments of lines having the desired length 
are joined by the provision of a spacing or without 
provision of a spacing. 

In accordance with the gravure screen of the present 
invention as described above, good printed matter may 
be provided without the formation of moire patterns. 






















